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BACKGROUND AND SUMMARY OF THE INVENTION 
[0001] Situational awareness refers to the degree of accuracy by which one's 
perception of his current environment mirrors reality. With regard to the operation of an 
aircraft, situational awareness relates to a pilot's perception of what is happening to the 
aircraft within the four dimensions of space and time. Situational awareness also 
relates to the pilot's comprehension of a present situation and a projection of the status 
of the aircraft into the near future. 

[0002] During the operation of an aircraft, multiple operational parameters and 
systems must be monitored simultaneously, including the airspeed, attitude, engines, 
fuel management, navigation indicators, and weather radar. Many of these operational 
parameters and systems on the aircraft must be supervised by a pilot reacting to subtle 
changes in the alignment of needles on gauges or of pictorial displays on screens. 

[0003] The Flight Management System (FMS) has become the core computing 
and integration system that controls all navigational functions of an aircraft. The FMS 
provides the primary outputs for the display of data to a flight crew. In the advancement 
of the new technology associated with the FMS, multifunction displays have been 
developed in order to take advantage of the great variety of options available for the 
display of aircraft data. The present application claims new displays or presentations of 
aircraft data associated with a FMS. The present invention provides displays of aircraft 
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data that is intended to increase the situational awareness of the members of a flight 
crew. The displays of the present invention employ commercially available systems that 
may be used without modification to supply the necessary signals to operate the 
displays of the present invention. 

[0004] The present invention relates to improved displays of aircraft operation 
data that increase the situational awareness of a pilot and flight crew. More particularly, 
the displays of the present invention include an electronic display showing a graphic 
indicator of Actual Navigation Performance/Required Navigation Performance 
(ANP/RNP) for Area Navigation (RNAV) environments and precision approaches for an 
aircraft wherein the display is comprised of a RNP symbol, an ANP symbol, and a 
Course symbol. The display of the present invention may also include numeric values 
of RNP and ANP. The display of the present invention may also include complementary 
shaped RNP and Course symbols to allow a pilot to visually assess the present course 
of an aircraft in relation to RNP. The display of the present invention may also include 
changing depictions of an ANP symbol in the event of an aircraft exceeding RNP for a 
flight condition. The display of the present invention may include changing colors of any 
or all of the symbols to indicate an event of an ANP value within or outside of the 
requirements of RNP. 

[0005] In addition to the features mentioned above, objects and advantages of 
the present invention will be readily apparent upon a reading of the following 
description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] Novel features and advantages of the present invention, in addition to 
those mentioned above, will become apparent to those skilled in the art from a reading 
of the following detailed description in conjunction with the accompanying drawings 
wherein similar reference characters refer to similar parts and in which: 

[0007] Figure 1 illustrates an example embodiment of the ANP/RNP display of 
the present invention. 

DETAILED DESCRIPTION OF THE EXAMPLE PREFERRED EMBODIMENTS 
[0008] The example embodiments herein described are not intended to be 
exhaustive or to limit the invention to the precise forms disclosed. They are chosen and 
described to explain the principles of the invention and the application of the method to 
practical uses so that others skilled in the art may practice the invention. 

[0009] The Primary Flight Display (PFD) utilized in the example embodiments of 
the present invention is a dynamic, color display of all of the parameters necessary for 
flight path control. A typical PFD provides data related to an aircraft in flight including 
heading, airspeed, altitude, attitude, and vertical speed. 

[0010] RNP is -the navigation performance necessary for flight within a defined 
airspace or route. RNP is a tool for the development of more efficient airspace and 
operations. A RNP level or type is applicable to a selected airspace, route, or 
procedure. The applicable RNP is expressed as a value that represents a distance in 
nautical miles from the intended position to the actual position of an aircraft. It is within 
this distance that an aircraft would normally be expected to operate. Typically this is the 
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intended horizontal position in which an aircraft would be expected for at least 95% of 
the total flying time. 

[0011] Area Navigation (RNAV) is the primary means for meeting RNP 
requirements. Most aircraft operating in the RNP environment use some type of RNAV 
equipment. RNAV operations within RNP permit flight in airspace within prescribed 
accuracy tolerances without the need to fly directly over ground based navigation 
facilities. In addition, the displays of the present invention may also be adapted for the 
presentation of aircraft data to monitor the performance of aircraft under Reduced 
Vertical Separation Minimum (RVSM). RVSM requires certain levels of performance 
within the vertical flight path of an aircraft. 

[0012] An example embodiment of the present invention of an Actual Navigation 
Performance / Required Navigation Performance (ANP/RNP) scale may be displayed 
when commanded by the FMS (when FMS operation indicates an RNP required 
segment or procedure is being flown) as an alternate to the standard lateral deviation 
scale. Typically, the FMS must be the active navigation (NAV) source and be providing 
the lateral deviation data to the PFD. The ANP/RNP display, shown in Figure 1, may 
be depicted centered on a display above the heading tape in place of the standard 
deviation scale. As shown in Figure 1, a composite symbol representing the deviation 
pointer, alternatively referred to as a Course symbol 20, and ANP 30 performance 
(depicted in the example embodiment as a growing/shrinking band) is displayed with a 
size relative to the received RNP value 40. 

[0013] The Course symbol 20 and ANP band 30 may move left or right with the 
lateral deviation displacement. Scaling of the deviation is the same as normal lateral 
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deviation, and the full scale value 50 may be displayed over the right-most dot of the 
scale. 

[0014] Shown centered below the Course symbol 20 in Figure 1 is the ANP band 
30 whose width may be a function of the ANP value and may be proportional to the 
width of the RNP value 40. For a given RNP value 40, the ANP band 30 may grow in 
width as ANP grows until the RNP requirements are exceeded. And, as shown at 60, at 
which point the ANP box 31 and Course symbol 21 may turn amber. 

[0015] When the ANP/RNP source is selected and valid and the Flight Director 
(FD) is not active, the deviation pointer and ANP band may be shown in cyan. When 
the FD is coupled, the deviation pointer and ANP band may change to magenta. 
Symbology for alternate FMS source (not distinctly on-side) selection may be identical 
for simplicity, as the FMS source annunciation is displayed elsewhere. 

[0016] Having shown and described example embodiments of the present 
invention, those skilled in the art will realize that many variations and modifications may 
be made to affect the described invention and still be within the scope of the claimed 
invention. Thus, many of the elements indicated above may be altered or replaced by 
different elements which will provide the same result and fall within the spirit of the 
claimed invention. It is the intention, therefore, to limit the invention only as indicated by 
the scope of the claims. 
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